Smoking-related alterations in epidermal growth factor and insulin receptors in human placenta.
Studies characterized insulin and EGF receptors in human placental tissue from smokers and nonsmokers. Specific binding of 125I-labeled insulin and EGF to placental membranes was not different for nonsmokers compared with smokers. EGF and insulin receptor kinases were further studied using a wheat germ agglutinin-purified preparation of solubilized placental membrane proteins. In extracts from the nonsmoker group, EGF stimulated the active phosphorylation of Mr 170,000 and 140,000 protein bands, which was half-maximal (EC50) at 5 x 10(-8) M. In extracts from the smokers group, however, phosphorylation of these two protein bands was barely detectable over a range of 0 to 10(-6) M EGF. Thus, EGF-stimulated phosphorylation of the 170,000 and 140,000 bands was markedly decreased in placental membranes from smokers. In contrast, insulin stimulated the phosphorylation of a 95,000 protein that was immunoprecipitated with anti-insulin receptor antiserum in membrane preparations from both nonsmokers and smokers. Dose-response curves for autophosphorylation indicate that EC50 values were 2.6 and 7.0 nM insulin for nonsmokers and smokers, respectively. Laser densitometry scan of the 95,000 band on autoradiograms further showed that maximal 32P incorporation was 30% greater in smokers compared with nonsmokers. Analysis of the insulin-dependent phosphorylation of an exogenous substrate, poly(Glu,Tyr) (4:1), showed a similar pattern of values for nonsmokers versus smokers. These results indicate that insulin receptor autophosphorylation and tyrosine kinase activity were normal or increased, whereas EGF-stimulated kinase activity was markedly decreased in placental membrane proteins from smokers. Western blot analysis using an antiserum to the EGF receptor showed the presence of immunoreactive bands of 126,000 and 150,000-170,000 in receptor preparations from nonsmokers, whereas only the 126,000 protein was detected in preparations from smokers. Thus, the smoking-related deficiency in EGF receptor autophosphorylation appeared to be due to the absence of a 150,000-170,000 receptor protein. In conclusion, maternal cigarette smoking is associated with selective alterations in two major receptor-mediated pathways thought to be involved in cell growth and differentiation in human placenta.